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Although fumanrie acid has antibacterial activity, it has not been used for food preservation
hecause it dissolves in water only at low concentrations. In this study, it was found that a new
microgranular fumaric acid dispersion, DF-30, easily dissolved in water, whereas the standard
fumaric acid was insoluble in water even after the mixture was shaken 10 times. In our in vitro
study, DF-30 killed cells of Escherichia coli O157:H7, Salmonella enterica subsp. enterice, and
Vibrio parahaemolyticus within a few minutes. In addition, when salted cucumber inoculated
with K. coli O15T:HY was treated with DF30 and then stored at 4°C, no viable coliforms includ-
ing K. eoli O157:H7 was defected, whereas the viable count of £. coll decreased only slightly
after 3 days of storage without treatment with DF30. These results suggest that DF-30 can he
effectively used during the washing and processing of fresh vegetables and fruits, during which
heat treatment is not feasible. (Accepted 7 July 2010}

Key words ! Organic acid (FFH#E) /Fumarie acid (7 < Ti%) /DIF30/Antibacterial activity
(FrE %) /Fresh vegetables (F3E).

]

i

HHEPDOH y FVHEETHITBNT, bk
Ao oh THOABEFIIRIESER - U AT
H5Y, BARTHREEEEEREESHE =1
TNREEEI L - THRES R, B fihidk
MATRET 3 HSICREIERE ) MY YL, b

'RERBELZEEE Ly — T862-0901 EEAIHEETS —11-38
HEoElEE T864-8611 FREWTHIKISS =0968—62- 1164
BEEFHERBCANECF ®052—-272—3661
EARSTENMTERENE  T60—0812 BEAHETRIANMIL- 2

‘EHARHE T812-0027 EHWHESE TSR L -3

L R EEBEOERORENS 5, IKHIEER
F M) LRENBREERERTRE, Ay b
HE~DEZREORYE, EBEHOREFOREN
BB, —HT, AL AREDHENEE S
hTEH, Beh, 7w VBRECIEDENS
MmN TWAEDY, T2 EITIE L A Sk « 4E
B, fRRinous - pH AR E LT

096 —368—2101

@096 —356 — 8200

0385—5201/2011/1110—0665 $02.00/00C 2011 Soc. Antibact. Antifung. Agents, Jpn.



666

BHONTUAS, EREELILERC e LiaA ik
B A EEE MR (0.8g/7k100g, 30°C) Z
EMBECH -1, 22T, 77MEES um
PUF s L Tk~ o iR 2 doE Ui
b7 < EEEA (DF3D) #/BELILEZA, &
WEE AR T & & b, KIBE, SRR, %6
7 N, HEEIC) L TES TERETRE
BRERU, Fi, T F 2 A_AVICENTR
—REEEROEL A LRI,

AP T, 7o NELARS AT D B
DIEEE T 5 & & b1, DF0G Y I L&
RO AETHERAETH BRI VA, YL
T 7, BEHAEAEE 0157 1 HT (LIRS
B O157) IZntd A MR D TS T 2,
Fi, HEOHREYMER & - 1 KiEE 0157
OEMFBEEAPEZ (REShT0EIEMSY,
F a2 OERBREI~NOBFEGROFHEIZONT
O EIT - 1,

MR U iE
1. EREk
{#HH LIBHI, Escherichia coli NBRC3I972,
Vibrio parahaemolyticus NBRC12711,

Salmonella enterica subsp. enterica NBRC
1324513 ST AT HGR A B R FF MRl A N o
57 7 nv—5i (NBRC) XbBALK, B
coli O157 1 HTit, HEAIR{REERERZDIEN &
NWAEETIH . TAENOBIEO R P 5,
T A UEHNCERE LT, fikEEL IbRRHIRE
fi-ioe NEE LR s RO 713
HHNZ1.0%88 L, FigEs 4~ 5 KEERT -
to. WBRBERIIAESEAEKAT Y VEBENR
(PBS) T 3[EFkiFL, PBS IWE L CHEBEH
ELT,
2. EBEA

DF30IZE—ERs A BA A L, DFS0
oMK, 72 ILEEI0.0%, 7V &) EEEEE
ZF 059, FF vy A L0.2%, KED.AKT
Hb, B, 7L TSR ER
M TN SHEEFR L,

BERE, 2 . @8, DF30iEh&hEERkT,

FiERS

0.30% (v/v) ERERIARR, 0.30% Gw/v) 231 ¥
g, 1.0%DEF30 (u/v) JER (7 < IVERRE
W LT0.80% (w/v)) #M8 LI, 7B
R —=7—T-MERLT03% (w/v) 7vib
EEEEE L,
3. EBFE
31 7Y VEAOEEOEE
L) 72 )bk s BEEE » 7  EROI BT O B

0.3% B EFRIGAES 0mL 12, NBEBEOIES
BIRS.0mL (892 ~ 6 X10° cfu/ml) =6 L,
WNWCTA »FaX—bE2EIN -, —FKIHE
& (0, 1, 2,3, 5, 60min.) ic0.1ml &
HELT, PRS THEHEFRZFTL, F1a-7
A - R Ui, 37TC, 18FHEEEEREL
1Tt A LAARBEO 0 —0REET-
fro BHHRBEIZHOT 2EOMELT -7,
pHEIZ pH A — % HM-60V CEFEF 4 —5—
r—HAal) RO THEET 1,
2) 7<)VER - YRR - 7 X /EEOREEOIGTIC

%4 5 MR EIR IR R OWET

PR LA KER OIBTOREiE% V-560UV/Vis
Spectrophotometer (A& ERASH) £H
WTO.D.660nm ERfEL, 0.D.660nm=1.0&
15X HITPBS THREIT -7, HBER, &#
8, HEREgE T nENOEE (0.0025, 0.0050,
0.0075, 0.0100%) /A LA TERSE L,
0.D.260nm ¥ L U280nm TERFNRE LY,
3.2, 7= LEEE (DF30) OBk
1) 7=V EDF30DEFRVED

2 T DF30E 7 < VERREIZ L T0.05,
0.10, 0.15% (w/v) &3 L5 HEBLT, #
BARERIG Ui, N4 7 AMHE BT IRIOEHR &
I LCIHRERREA R Ui, HEE LT, 7wk
A x BOCRBOBIEETY, BRI
770
2) DROOETRFEREICT T 2 B

1.0%6 Ge/v) D30 5.0mL 2, AREEH O-1587,
YNERS, BEET Y4 OSHEBERS.0mL
(312~ 6 x10° cfu/ml 2E) ZEEL, 30T
TA vFaR— 2Bl f, —ERFHIE
(0, 1, 2, 3, 5, 60min.) 2% »7ilbx0.1
mL R L, BE UL v FIVIEE PBS T



Vol.39, Ne.1l (2011}

WETY, 743 7B gE Ui, 37
C, 1I8RMEEEELT B AFLLED
T —OFEET - oo BRRERIZ LT
Bl D HE 4T - 7o,
3) DF30D & 27 ) DT~ i

T Y %A sl NCEAL,
KB E B0 20,5% (w/v) DF30 1LTL05HE,
FERTEIXTORELTHR L, BF LA
DIVRFLTA TCRGERER 72, 70—~
NUFNTFLTVESmm BEIZA ML,
BB CBg ToR by 2RI AR, R
ko ZERIZRIRE O167£1.0X 10" cfu/e &7
BRIICERE L, BIIHELT, 5.0% (w/v)
NaCl ¥, & U<, 05% (w/v) DF30%: &
i05.0% (w/v) NaCligiEEniEe A b v 74810
A, 4°CTIHMKERT L, 0BB&3H
HOY7FNEA M2y F 7 LTEEY VBE
EHBEEKTHTE BRETO—EEEN
& Promedia 7H— by In— (A y
7 AHD) CORBEFIEETT - 72, SPC 1335
C, ASHFRISEEAITL, ABEEEIE5C, 24
R RET > SPCREB LT NTOHE
EORRETT » 7o RBERHNETILE, coli &
HoNHB~HFEBROEE, KEFOLIZEY
REBEHEA o2 R~REBROEYE, 200
RS LS on s HaOEEO s hEhosE
BT ofoe HEREREMEICHNT 2 BOMEETT -
P

X R B B

1. 7B OHEEOE
1) 7</Vft - BEfe « 7 x VEOTENO
TR BEEE - 7 T VERIC DT, RIEHIC
o HIEEBOBES Figl KR, RIB
Wii>WT, BBy o VERTH, 0.075%,
0.15% DN T HO0FUBI B O THITER &
LT, BHHERTH O DT, TN
BED0.075% 12 B80T, EEEEERO 05 TILT
x10* cfu/ml T, B HEIZ100clu/ml ~ & B
PREICHD U, 03B THBEOEENEL A
Shishofz, 7<IVEED0IS%IBLTHR,

667

HE®O 042 TH4.6X10° cfu/ml T, 345181
400cfu/ml ~ & EHEHKEBIZED L, 605%T
HHOAEEREL S ONEM -7, 7RIS
LT, 0.075% B LT015% DT iz DT
b, BOLDIPICEREDEMSED Shin, £iEHE
BIcHE LT, 7 EBRRLREENSM - 1.

Fig.l oMERBLT - L SHEEII 0T,
pHMEZRIT -7 Fie.2), 0.16% {v/v) el
M pH3.17, 0.15% (w/v) 7 T »EH pH2.76,
0.15% (w/v) 7= )VEEH pHIGOTH 1y 7
v VEED pH 3B L D KL, 7o ERLDE
PARD o 7o, BIERRIETH - 1o,
2) TIVER BRI VB0 RIEE 015

x5 5 MRAE R R O #E

Fig.3 i KIBH O157TI0 LT O Mk P4 e o
WHEED UERER Lz, 260nm 1280 T
IHEESYE, 280nm kBTl y v BRS

log CFU/mi

Treatment time {min)

log CFU/ml
O m N W T O

Treatment time (min)

Fig.1. Viable cell count of E. coli after treatment of
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The vertical bars represent the standard deviation of
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Table 1, Viable cell counts (CFU/ml) of E. coli 0-157, S. enterica and V. paraheemolyticus in hroth containing DF30.

Time (min)

Test strain Sample name

0 1 2 3 5 60
E, coli O157 (.5% Ge/vIDE3D 5.8x1)° 1.1x10° <10 <10 <10 <10
Control(PB3) 7.0x10¢ - - — - 9.9x10°
S. enterica 0.5% (w/v)DF30 EERShE <16 <10 <10 <10 <10
Control(PB3) 2.0x10° - — — - 2.2x10°
V. parahaemolyiicus 0.5% (w/vIDF30 <10 <16 <10 <16 <10 <10
Control{(PBS) 5.7x10¢ - - — - 43x10°

— : Not tested.

Table 2, Counts (CFU/g) of mesophilic asrobic bacteria, E coli, coliforms, and other
enterobacteria when salted cucumber incculated with F. coli Q157 was treated or un-
treated with DF30 and kept at 4°C for 3 davs,

NaCl soln {6.0%, w/v)

NaCl soln (5.0%, w/v)

DF30 (0.5%, w/iv)

Bacteria Day 0 Day 3 Day 0 Day 3 B
Mesophiles 6.7x10° 1.2%10% 45%10" 10101
E. coli 0 0 0 0
Coliforms® 1.4x10° 2.2%10° 0 0
Other enterobacteria 11x10? 25X10° 0 ]

*E. coli 0157 was included in coliforms,
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